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Description 

Time: 2.5 h. You may take an additional 
0.5 h to complete the examination. 



This is a closed-book examination 
consisting of 

• 40 multiple-choice questions and 
9 numerical-response questions, 
of equal value, worth 70% of the 
examination 

• 3 written-response questions, 

of equal value, worth 30% of the 
examination 

A tear-out formula sheet and a z-score 
page are included in this booklet. 

All graphs on this examination are 
computer-generated. 



Instructions 

• Consider all numbers used in the 
questions to be exact numbers and 
not the result of a measurement. 

• Fill in the information required on 
the answer sheet and the examination 
booklet as directed by the presiding 
examiner. 

•You are expected to provide your own 
scientific calculator. 

• Carefully read the instructions for 
each part before proceeding. 

• The presiding examiner will collect 
your answer sheet and examination 
booklet and send them to Alberta 
Education. 

• Do not fold the answer sheet. 



Note: The perforated pages at the 
back of this booklet may be tom out 
and used for your rough work. 

No marks will be given for work 
done on the tear-out pages. 







Multiple Choice 

• Read each question carefully and 
decide which of the choices 
completes the statement or answers 
the question. 

• Locate that question number on the 
separate answer sheet provided and 
fill in the circle that corresponds to 
your choice. 

Example 

This diploma examination is for 

the subject of 

A. biology 

B. physics 

C. chemistry 

D. mathematics 

Answer Sheet 

® ® © • 



Numerical Response 

• Read each question carefully. 

• Record your answer on the answer 
sheet provided by writing it in the 
boxes and then filling in the 
corresponding circles. 

• Enter the first digit of your answer 
in the left-hand box and leave any 
unused boxes blank. 

• Use an HB pencil only. 

• If you wish to change an answer, 
erase all traces of your first answer. 



Sample Questions and Solutions 

Correct to the nearest tenth of a radian, 40° 
is equal to rad. 

40° = 0.698 13 17008... rad 



• Use an HB pencil only. 

• If you wish to change an answer, 
erase all traces of your first answer. 



Record 0.7 on the 
answer sheet 
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Written Response 

• Read each question carefully. 



For the arithmetic series -8 + (-5) + (-2) 
+ . . . + (85), the number of terms is 

85 = -8 + (« - 1)(3) 

93 = 3n - 3 



• Write your answers in the 
examination booklet as neatly as 
possible. 



n = 32 



Record 32 on the 
answer sheet 
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• For full marks, your answers must 
show all pertinent explanations, 
calculations, and formulas. 

• Your answers should be presented 
in a well-organized manner using 
complete sentences for a written 
response, and correct units for 

a numerical response. 





Use the following information to answer the next question. 




A. 


0.1151 


B. 


0.2670 


C. 


0.3821 


D. 


0.4713 



2. The results from a Biology examination are normally distributed. A student is told 
that his mark on the exam corresponds to a z-score of -2.0 but is not told the mean, 
standard deviation, or actual mark. Which conclusion is always true in this situation? 

A. The student scored above 50%. 

B. The student scored below 50%. 

C. The student scored above the mean. 

D. The student scored below the mean. 




1 



3. A manufacturer has determined that the length of time that fully charged rechargeable 
batteries will be functional is normally distributed with a standard deviation of 2.5 h. 
If one of these batteries is selected randomly, then the probability that it will be 
functional more than ll.Oh is 0.123. The mean length of time that these batteries 
remain functional is 



A. 


8.1 h 


B. 


7.6 h 


C. 


7.3 h 


D. 


6.8 h 



Numerical Response 



The results of a test are normally distributed with a mean of 70. If a student’s 
score of 61 is 1.2 standard deviations below the mean, then the standard deviation 
for this test, correct to the nearest tenth, is . 

(Record your answer on the answer sheet.) 



Use the following information to answer the next question. 



A student prepared the following table to graph a third-degree polynomial 
function, P. 



X 


-4 


-3 


-2 


-1 


0 


1 


2 


3 


4 


P(x) 


-80 


-24 


0 


4 


0 


0 


16 


60 


144 



4. The equation of the polynomial function, P, is 

A. P(x) = 4x(jc + 2)(jc - 1) 

B. P(x) = 4x(x - 2)(x +1) 

C. P(x) = 2x(x + 2)(x - 1) 

D. P(x) = 2x(x - 2)(x +1) 
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5. When P(x) = 2x 3 - 3x 2 - 4x + M is divided by x-3, the remainder is R. 
An equation defining the relationship between M and R is 



A. R = M - 15 

B. R = M- 69 

C. R = M+ 15 

D. R = M + 69 



6. A student graphed the equation of a polynomial function, y = P(x), to help determine 
the solution to the equation P(x) = 0. Which of the following provides the solution 
to P(x) = 0? 

A. The x-intercepts of the graph of y = P(x) 

B. The y-intercept of the graph of y = P(x) 

C. The point(s) of intersection of x = 0 and the graph of y = P(x) 

D. The point(s) of intersection of y = 0 and P( 0) 



Use the following information to answer the next question. 



A given polynomial function is P(x ) = 2x(x - 3) . The graph of y = P(x) is 
shown below. 



V 




7. For x > 4, the range of P(x) is 



A. 


y>3 


B. 


y > 8 


C. 


VI 

PS 

VI 

o 


D. 


y e 9^ 
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8. When a third-degree polynomial function is divided by x - 1, the remainder is 4. 
Which of the following could be the graph of one such function? 




B. 







C. 



D. 



v 





9 . An integral polynomial function is defined by P(x ) = x — ax - 2x + 2a, a* 0. 
Which of the following is a factor of P(x) for any value of a? 

A. x-a 

B. x + v/a 

C. x-'Ja 

D. x + a 




5 

11 



Use the following information to answer the next question. 



The partial graph of a polynomial function is shown below. All of the ^-intercepts 


are shown. 


y 




i 








V/ 



10. The minimum degree of this polynomial function is 

A. 3 

B. 4 

C. 5 

D. 6 



Numerical Response 



KB If 2 is a positive zero of the polynomial function P(x) = x 3 - 1 lx + 14, then 
correct to the nearest tenth, another positive zero of P(x ) is . 

(Record your answer on the answer sheet.) 




6 



12 





11. An arc of a circle subtends a central angle 0. If the length of the arc is 6 units 
and the radius is 4 units, then the measure of 0, correct to the nearest tenth of 
a degree, is 

A. 38.2° 

B. 82.8° 

C. 85.9° 

D. 97.2° 



12. The expression sin 0 sec 0 esc 0 cot 0, 0 * -^r , ne I, is equal to 



A. 


COS0 


B. 


sec0 


C. 


tan 0 


D. 


esc 6 



13. A comparison of points on the graphs of y = p(6) = a cos ( 0 - -j- j and 
y = q{6) = k cos (0) ,a#k, would show that ^ ' 

71 

A. the ^-intercept of p(6) is ~ units lower than the ^-intercept of q(6) 

B. the ^-intercept of p(6) is a, whereas the ^-intercept of q(Q) is k 

C. the 0-intercepts of p(6) and q(6) are the same 

D. the 0-intercepts of p(d) are ~ units to the right of the 0-intercepts of q(Q) 




1 



Use the following information to answer the next question. 




A. 



B. 



\ 

6 

1 

3 



C. 3 



D. 6 



ERIC 
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15 . Correct to the nearest tenth of a radian, the smallest positive x-intercept of the graph 
of /(x) = (cos x - 2)(3 cos x + 1), 0<x<27t, is 



A. 


2.1 rad 


B. 


1 .9 rad 


C. 


1.2 rad 


D. 


1.0 rad 



If f(6) = a cos (bd), 


where a > 0 and b > 0, then the range of / is 


A. 


1 

ft 

IA 

IA 

ft 




B. 


-1 <f(6) < 1 




C. 


-b<m<b 




D. 


a - 1 <f(6)<a 


+ 1 



Numerical Response 



B If — — - = 0.64 and 6 is acute, then the value of 6, correct 
tan 2 6 + 1 

to the nearest tenth of a degree, is °. 

(Record your answer on the answer sheet.) 



Numerical Response 



^9 If cos x = cos 60° cos 45° - sin 60° sin 45°, then the value of x, 0° < x < 180°, 
correct to the nearest degree, is °. 



(Record your answer on the answer sheet.) 







17. If \og b {x + d) =f where b > 0 and (x + d) > 0, then x, in terms of b, d, and /, is 



A. 


b f -d 


B. 


f b -d 


C. 


d f -b 


D. 


f-b 



Use the following information to answer the next question. 

Radioactive Decay 

t_ 

N(t) = yv 0 [i T, where N(t) = the mass present at time t 

N 0 = N( 0) 
t = time in days 

h = half-life of the material in days 



18. The half-life of Iodine- 126 is 13 days. The length of time, to the nearest day, that it 
will take 10 g of Iodine- 126 to decay to 0.1 g is 



A. 


1 30 days 


B. 


86 days 


C. 


79 days 


D. 


30 days 



19. 



The expression log 5 






25 m 



3 s \ 



where m > 0 and n > 0, is equal to 



6 log 5 (m) 
log 5 ( n ) 

B. 6 log 5 (m) - log 5 (n) 



C. 2 + 3 log 5 (m) - log 5 ( n ) 



D. 25 + 3 log 5 (m) - log 5 (n) 
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20. The inverse, / of the function f(x) = log 5 (x), x > 0, is 

A. /“ 1 (x) = 5*, x e 91 

B. / -1 (x) = x 5 , x e 91 

C. r'(x) = lo gjc (5), x>0 



21. The solution of the equation 4 X = 24 is 

A. log |0 6 

B. 41og l0 24 

log 10 24 

logio 4 

D. log 10 24-log |0 4 

22. The value of log 8 (16) - log 8 (2) + log 8 (4) is 

A. | 

B. f 

C. 2 

D. 4 




ERIC 
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Use the following information to answer the next two questions. 




A. The range of y = log a ;c is y <2. 

B. The domain of y = log^* is x e 9T 

C. The graph of y = log fl x has no ^-intercept. 

D. The ^-intercept of the graph of y = log fl x is -2.5. 



Numerical Response 



El Correct to the nearest tenth, the value of a is 
(Record your answer on the answer sheet.) 




12 



18 





24. A plane cuts through one nappe of a right circular cone and is parallel to a generator. 

The intersection of the plane and the cone forms 

A. a circle 

B. an ellipse 

C. a parabola 

D. a hyperbola 

25. For which of the following values of A will the equation Ax 2 - 5y 2 + Dx + Ey + F = 0 
be a hyperbola? 



A. 


A = 5 


B. 


in 

1 

II 


C. 


A = 0 


D. 


A = -3 



2 2 

26. The equation for a quadratic relation is Ax + Cy + Dx + Ey + F = 0 . 

If A x C < 0, and if the conic is non-degenerate, then any point, P, on the locus 
must be such that 

A. the distance from P to a fixed point is constant 

B. the distances from P to a fixed point and to a fixed line are equal 

C. the sum of the distances from P to two foci is constant 

D. the difference of the distances from P to two foci is constant 
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Use the following information to answer the next question. 



The graphs of four quadratic relations are all drawn to the same scale, as shown 
below. 

L v IL 





III. y IV. 





27. If the values of the eccentricities of these quadratic relations are calculated and put 
in ascending order, then the values of the eccentricities would correspond to the 
graphs labelled 



a. i, n, m, iv 

b. n, i, m, iv 

c. i, n, iv, m 

d. n, i, iv, m 




14 



20 



Use the following information to answer the next question. 



A parabolic highway tunnel sketched below has a cross section given by 
x +y-16 = 0, y > 0, where x and y are measured in metres. 




28. The maximum height of a 3 m-wide truck travelling through the tunnel in the right-hand 
lane cannot be greater than 



A. 


3.6 m 


B. 


3.8 m 


C. 


7.0 m 


D. 


13.8 m 




V - 



15 




29 . 



The value of the eccentricity of a hyperbola is ^ , and the hyperbola passes through the 

7 

point R(3, 0). If the directrix is defined by x = $, then the corresponding focus is at 



A. 


K ( 


B. 


(4,0) 


C. 


(4 


D. 


(5,0) 



,0 



Use the following information to answer the next question. 



A child’s ladybug costume is made by cutting an ellipse out of a piece of 
cardboard, 24 cm x 30 cm. To draw the ellipse, a person tacks down the ends 
of a piece of string, pulls the string tight with the pencil, and traces out the 
ellipse by moving the pencil. When the string is pulled tight, the total length of 
the string from one tack to the other tack is 30 cm. The result is shown below. 




Numerical Response 



If the ellipse is drawn so that it just touches the mid-points of the edges of the 
cardboard, then the distance, to the nearest tenth, between the 2 tacks is 

(Record your answer on the answer sheet.) 




22 



16 





30. 



The sequence log(a 3 ), log(a 5 ), log(a 7 ), a* 1, is 



A. an arithmetic sequence with a common difference of 2 log(a) 

B. an arithmetic sequence with a common difference of log (2a) 

C. a geometric sequence with a common ratio of 2 log(a) 

D. a geometric sequence with a common ratio of log (2a) 



31. 



When the terms of a series 
the third term is 



100 . 



defined by X[ 2 (*- i) 2 ] are written in ascending order, 



k = 3 



A. 


8 


B. 


32 


C. 


50 


D. 


64 



32. The sum of the first n terms of a sequence is defined by S n = n , where n e N. 
The first four terms of the sequence are 



A. 1, 2, 3, 4 

B. 1,5,14,30 

C. 1, 2, 4, 16 

D. 1, 3, 5, 7 




17 



23 



33. An outdoor theatre has 25 rows of seats, with 10 seats in the first row. Each row 
includes d seats more than the preceding row. If there are 1 150 seats altogether, 
then the number of seats in the 14th row is 



A. 


46 


B. 


49 


C. 


52 


D. 


55 



34 . 



In a geometric sequence, t 2 = -6 



and t 6 = -486. If f 3 >0, then the common ratio is 



A. 


-3 


B. 


1 

"3 


C. 


1 

3 


D. 


3 



35 . 



If the sum of the first 



is - 


j , then t 


A. 


81.5 


B. 


512 


C. 


1 024 


D. 


104 960 



5 terms of a geometric series is 410 and the common ratio 
term is 




18 



24 



Numerical Response 



H The first term of an arithmetic sequence is 5. If t% + t 9 = 62.5, then the common 
difference, correct to the nearest tenth, is . 

(Record your answer on the answer sheet.) 



36. Each of 49 pieces of paper has one of the numbers 1 to 49 written on it. The 
same number does not appear on more than one piece of paper. These pieces of 
paper are then placed in a hat. The student draws 6 pieces of paper, at random, from 
the hat. Which of the following expresses the number of ways the student could 



draw 


only even numbers? 


A. 


24 P 6 


B. 


49 P 6 


C. 


49^6 


D. 


24^6 



37. There is a set of 5 different promotional posters available to advertise new video 
movies. The placement of the posters is important to promoters because they have 
discovered that a poster near the checkout counter draws more attention than one 
on the window. If 2 posters are going to be displayed, one near the checkout 
counter and one on the window, then the number of different ways a promoter can 
display 2 posters is 



A. 


10 


B. 


20 


C. 


60 


D. 


120 




19 



25 





38. A circuit breaker can be set in 2 positions, “on” or “off . ” How many different 
ways can 4 circuit breakers in a row on a panel be set if no two adjacent switches can 
be “on”? 

A. 3 

B. 5 

C. 8 

D. 16 



39. The letters in the word POSITIVE are to be re-arranged. How many different 
arrangements are possible if all the vowels must be together? 



A. 

B. 



5! 

2 ! 

8 ! 

2! 



4! x 4! 
2! 



5! x4 
2 



40. A school cross-country running team consists of 4 students and must include at least 
2 girls. If 7 boys and 5 girls are trying out for the team, then the maximum 
number of ways that the team can be chosen is 



A. 


495 


B. 


285 


C. 


210 


D. 


25 




20 



26 



Numerical Response 



E The numerical coefficient, correct to the nearest whole number, of the term 
containing x i in the expansion of Ox + 1) is . 

(Record your answer on the answer sheet.) 



Numerical Response 



If ^ = 10 100, then the value of n, correct to the nearest whole number, 

is . 

(Record your answer on the answer sheet.) 



The written-response questions follow on the next page. 
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Use the following information to answer the next question. 



Two different third-degree polynomial functions of the form 
P(x) = k(x-m) (x-n), satisfy the following conditions: 

• the graph of each function has jc-intercepts, 1 and -3, and 

• the graph of each function has a y-intercept of 6 



O 

ERIC 



Written Response — 10% 



IT 1 • Sketch the graph of each function on the axes provided. 

Polynomial Function I 



y 

i 
6 - 
5” 
4- 
3- 
2- 



I 1 — I 1 — \ — I h 

-7 -6 -5 -4 -3 -2 -1 



-] -- 
- 2 - 
-3- 
-4- 
-5- 
- 6 - 
-7~ 



H 1 1 1 1 1 he- X 

12 3 4 5 6 7 



Polynomial Function II 



7- 




6- 




5- 




4- 




3- 




2- 

1 - 

i — + i i i i i 


i i i i i f i _ 


1 1 T 1 FIT 

■7 -6 -5 -4 -3 -2 -1 

-1- 


1 ! 1 t 1 1 1 p 

1 2 3 4 5 6 7 


_2- 




-3- 




-4- 




-5- 




-6- 




-7“ 
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• Determine the equation of one of these functions and clearly 
indicate which graph your equation describes. Write the equation 
in the form P(x ) = k(x - m) (x - n). 



• Suppose a student determined correct values for m and n in the 
equation in the previous part of this question, but made a 
computational error resulting in an incorrect value for k. If the 
student graphed the function using this incorrect value for k, what 
differences, if any, would you predict between the values of the 
x-intercepts andy-intercept of this graph and the values of the 
x-intercepts and y-intercept of the correct graph of the function. 
Explain your predictions. 



Written-response question 2 begins on the next page. 




For 

Department 
Use Only 




Use the following information to answer the next question. 




Written Response — 10% 

1 2. | A new children’s ride is modelled after a basic pendulum design 

involving a pirate ship swinging back and forth. The children board 

the ship at the top of the swing. A swing is completed when the ship’s 

motion changes direction. On the first completed swing, the arc length 

travelled by the boat is 60 m. On each successive completed swing, the 
49 

boat travels as far as on the previous swing. The ride finishes at the 
end of the first swing that is shorter than 35 m, and the children exit. 

• How many swings are completed in a full ride? 




24 
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Use Only 



Correct to the nearest metre, what is the total distance travelled during 
the first 15 complete swings? 



On a busy day, the waiting times to board the pirate ship ride were 
recorded. The waiting times were found to be normally distributed 
with a mean of 35 minutes and standard deviation of 8 minutes. 
Determine the probability that a person in line has to wait longer than 
45 minutes. 



Written-response question 3 begins on the next page. 



For 

Department 
Use Only 



Use the following information to answer the next question. 




Written Response — 10% 




This also appears to be the graph of y = g(8 ) = cos bd for some b e N. 



• Determine the value of b. 



• How is the value of b related to the characteristics of the graph? 
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• Prove that cos 4 0- sin 4 0 = cos bO, b e N, for the value of b you 
determined in the first part of this question. Begin by factoring 
cos 4 0-sin 4 0. Show all your work. Hint: cos(2/i) = cos(/i + A) 




27 
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You have now completed the examination. 

If you have time, you may wish to check your answers. 



O 

ERIC 



28 



Fold and tear along perforation. 



Mathematics 30 Formula Sheet 

The following information may be useful in writing this examination. 

• The roots of the quadratic equation ax 2 +bx + c = 0 are 

_ -/? ± V /? 2 - 4ac 
2 a 

• The distance between two points (x 1 ,;y 1 ) and (x 2 ,y 2 ) is 

d= V (x 2 - xf 1 + (y 2 - y,) 2 




Quadratic Relations 




. e= 1^1 




\pd\ 




Trigonometry 


• esc A = - 

sin A 


• arc length a - r6 


♦ sin 2 A + cos 2 A = 1 


♦ sec A = — 

cos A 


♦ 1 + tan 2 A = sec 2 A 


. A cos A 
♦ cot A = 

sin A 


♦ 1 + cot 2 A = esc 2 A 




♦ sin(A + B) = sin A cos B + cos A sin B 


♦ cos(A + B) = cos A cos B - sin A sin B 


♦ sin(A - B) = sin A cos 5 - cos A sin 5 


• cos(A - B) = cos A cos B + sin A sin B 



Permutations and Combinations 

. p = » ! . C = — ^ 

n r (>z-r)! n r r\{n-r)\ 

♦ In the expansion of (jc + y) n , the general term is t k+ } = C k x n ~ k y k 



Sequences and Series 

• t n = a + (n - Y)d 

0 n[2a + (n - l)d ] 

# « 2 

fa + M 



S = n 



• t = ar n ~ l 

n 



S 

n 

S 



a(r n - 1) 
r- 1 
rt - a 

n 

r - 1 ’ 



,r*l 
r* 1 



Exponential and Logarithmic Functions 

• log a mn = log a m + log a n 

in 

• lo g a ^ = '°g a m - lo g a n 

• log^rn" = n log m 




35 



Areas under the Standard Normal Curve 



0 



z = 



x-ti 

a 




z 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0.0 


0.0000 


0.0040 


0.0080 


0.0120 


0.0160 


0.0199 


0.0239 


0.0279 


0.0319 


0.0359 


0.1 
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